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DETAILED ACTION 
Claim Objections 

1 . Claims 1 , 3, 6, 8-1 1 , 1 8, 25, 27, 30, 34 and 35 are objected to because of the 
following informalities: 

in claim 1 line 42, it is suggested to change "to it" to —said transmission 
apparatus 

In claim 3 line 3, it is suggested to change "Apparatus" to — The apparatus 
Similar problem exists in claim 33 line 1 , claim 34 line 1 , claim 35 line 1 , and claim 36 
line 1 . 

In claim 3 line 7, it is suggested to change "one or more serial connections" to -- 
the one or more serial connections Similar problem exists in claim 1 1 line 12. 

In claim 6 line 42, it is suggested to change "a buffer" to — the buffer--. Similar 
problem exists in claim 10 line 6. 

In claim 6 line 15 and line 46, it is suggested to change " a receiver" to — the 
receiver --. Similar problems exist in claim 8 line 15 and line 28, and claim 27 line 2. 

In claim 9 line 5, it is suggested to change "a the serial data" to — a serial data - 

In claim 9 line 8, it is suggested to change "a sequence of arrival of cells" to — a 
sequence of arrival of the cells 

In claim 10 line 12, it is suggested to change "a remaining capacity" to — the 
remaining capacity — . 
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In claim 1 1 line 10, it is suggested to change "for each channel" to — for each 
said channel — . 

In claim 1 8 line 21 , it is suggested to change "for each first direction channel" to - 

- for each of the first direction channel 

In claim 1 8 line 31 , it is suggested to change "on different first direction channels" 
to — on different the first direction channels — . 

In claim 1 8 line 47, it is suggested to change "for each second direction channel" 
to — for each of the second direction channel 

In claim 18 line 56, it is suggested to change "on different second direction 
channels" to ™ on different the second direction channels 

In claim 1 8 line 39, it is suggested to change "an order of arrival of cells" to ™ the 
order of arrival of cells Similar problems exist in claim 18 line 64, and claim 27 line 
3. 

In claim 25 line 2, it is suggested to change "multiplexing flow control signals" to - 

- multiplexing the flow control signal — . 

In claim 30 line 1 0, it is suggested to change "in each channel" to — in each of 
the channel 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 
2. Claims 6-7, 20-22 and 24-29 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 
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Claim 6 recites the limitation "the buffers" in line 39. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 24 lines 15-21 , it is unclear as to what is meant by "upon the transmission 
of cells in one of the channels being inhibited, waiting until the transmission of cells on 
the channel is not inhibited and then commencing the transmission of a cell an inter 
multiple of T after the time at which transmission of a previous cell commenced on the 
channel." The scope of the claim is, therefore, unascertainable. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3-5, 6-10 and 33-36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Delvaux (US 6,775,305) in view of Castellano et al. (US 5,065,396). 

For claims 1 and 36, Delvaux discloses system and method for combining 
multiple physical layer transport links, comprising: 

a first demultiplexer (figure 8, reference 144a) for dividing data of one high-rate 
data stream into data stream into N sub-streams (figure 8, references 143 0 -143 N , col. 16 
lines 61-64) so that each sub-stream carries every cell of the one high-rate data 
stream (figure 11, reference step 212, col. 20 lines 18-20), the first demultiplexer (figure 
8, reference 144a) configured to stagger transmission of cells in the sub-stream in time 
with respect to one another (figure 9, reference line 0 and line 1, col. 18 lines 53-65); 
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for each of the N sub-stream (figure 8, references 143 0 -143 N ), a data transmitting 
device (figure 8, reference 143) for serializing the data from the sub-stream and 
transmitting the serialized data connections over said mid-plane (figure 8, reference 
146) to a data receive interface (figure 8, reference 145)(col. 18 lines 28-30). 

Delvaux disclose further whereby cell integrity and sequencing is maintained at 
said data transmission apparatus (figure 8, reference 143). 

and each of said sub-stream carries the cells that are routed to it by the first 
demultiplexer (figure 8, reference 144a) at a rate that is N times lower than a data rate 
of the high-rate data stream. 

However, Delvaux does not expressly disclose: 

a first transmit control circuit connected to the data transmitting devices of the N 
sub-streams and configured to insert flow control signals into one or more of the sub- 
stream, the first transmit control circuit configured to selectively enable and disable the 
data transmitting device in response to first receiver enable signals received over said 
mid-plane from the data receive interface, and each of said sub-stream carries the cells 
that are routed to it by the first demultiplexer at a rate that is N times lower than a data 
rate of the high-rate data stream. 

In an analogous art, Castellano et al. disclose: 

a first transmit control circuit (figure 6, reference SYNCH 12 4 ) connected to the 
data transmitting devices of the N sub-streams (figure 1, references PMUX 13i - PMUX 
13 4 ), and configured to insert flow control signals (figure 6, reference MARKER INSERT 
41 ) into one or more of the sub-stream , the first transmit control circuit (figure 5, 
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reference SYNCH 12 4 ) configured to selectively enable and disable the data 
transmitting device in response to first receiver enable signals received over from the 
data receive interface (figure 1 , references PMUX 23i - PMUX 23 4 ) (col. 3 lines 63-68), 
and each of said sub-stream carries the cells that are routed to it by the first 
demultiplexer (figure 1, reference 1 1) at a rate that is N times lower than a data rate of 
the high-rate data stream (col. 3 lines 14-18). 

Castellano et al. disclose wherein the flow control signals includes a clock signal, 
a parity signal, and a start of cell signal (figure 6, col. 3 line 68 to col. 4 line 5 as set 
forth in claim 36). 

One skilled in the art would have recognized the first transmit control circuit, and 
would have applied Castellano et al.'s synchronization in Delvaux's multi-channel 
communication link. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention, to use Castellano et al.'s inverse multiplexer and 
demultiplexer techniques in Delvaux's system and method for combining multiple 
physical layer transport links with the motivation being to provide a separate 
synchronizer for each subsectional output signal from demultiplexer 1 1 (col. 3 lines 42- 
44). 

. For claims 3-5, 33 and 34, Delvaux discloses: 

a plurality of data receive devices (figure 8, reference 145, col. 16 lines 17-18) 
each connected to receive a sub-stream of data comprising data incoming on one or 
more serial connections provided by the mid-plane (col. 18 lines 28-30). 

However, Delvaux does not expressly disclose: 
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for each of the data receive devices, a corresponding buffer configured to receive 
fixed-length data cells carried in the corresponding sub-stream, and 

a first receive control circuit configured to determine a sequence of arrival of the 
cells and to place the cells onto a bus in the sequence of arrival. 

In an analogous art, Castellano et al. disclose: 

for each of the data receive devices (figure 7 , reference RESYNCH 24), a 
corresponding buffer (figure 7, reference HIGH SPEED RAM) configured to receive 
fixed-length data cells carried in the corresponding sub-stream (col. 9 lines 8-16), and 

a first receive control circuit (figure 7, reference RESYNCH 24) configured to 
determine a sequence of arrival of the cells (col. 9 lines 20-65). 

Castellano et al. disclose the first receive control circuit (figure 7, reference 
RESYNCH 24) is configured to provide flow control signals to the first transmit control 
circuit (figure 6, reference SYNCH 12) and the first transmit control circuit is configured 
to inhibit the output of cells by one or more of the data transmit devices in response to 
the received flow control signals (col. 9 lines 8-65 as set forth in claim 4); wherein the 
first receive control circuit is configured to demultiplex the flow control signals from the 
corresponding sub-stream (col. 9 lines 8-65 as set forth in claim 5); for altering a status 
of second receiver enable signals corresponding to each of the data receive devices 
based on a status of the corresponding buffer (col. 9 lines 14-65 as set forth in claim 
33), mechanism for generating a second receive enable signal upon the arrival in one of 
the buffers of a second last cell that the buffer can hold (col. 9 lines 14-65 as set forth in 
claim 34). 
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One skilled in the art would have recognized the for each of the data receive 
devices, a corresponding buffer configured to receive fixed-length data cells carried in 
the corresponding sub-stream, and would have applied Castellano et al.'s 
resynchronization in Delvaux's multi-channel communication link. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention, to use 
Castellano et al.'s inverse multiplexer and demultiplexer techniques in Delvaux's system 
and method for combining multiple physical layer transport links with the motivation 
being to provide a separate synchronizer for each PMUXs (col. 9 lines 8-1 1 ). 

For claim 6, Delvaux discloses system and method for combining multiple 
physical layer transport links, comprising: 

a first demultiplexer (figure 8, reference 144a, col. 16 lines 14-15) connected to 
receive the data stream and to split the data stream by delivering the cells in rotation 
into a plurality of N transmit channels (figure 8, references 143 0 -143 N , col. 16 lines 61- 
64) so that each transmit channel carries every N m cell (col. 2 lines 42-45), 

for each said transmit channel a data transmitting device (figure 8, reference 
143) connected to receive the cells of the transmit channel (figure 8, reference 146) and 
to output the cells on one or more data connections (figure 8, reference 146) carrying 
data in a first direction to a receiver, wherein the data transmitting device comprises a 
serializer device and the data connections comprise serial data connections (figure 8, 
reference 144b) (col. 16 line 61 to col. 17 line 3, and col. 18 lines 28-30); 

the apparatus comprising: 
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a first receive interface (figure 8, reference 145) for receiving a data 
stream (col. 17 lines 25-28), the first receive interface comprising: 

a plurality of deserializer devices for receiving one or more serial streams 
of cells in each of a plurality of receive channels (col. 1 7 lines 25-28). 
However, Delvaux does not expressly disclose: 

a first transmit control circuit connected to the data transmitting devices, the first 
transmit control circuit configured to cause the transmitting devices to output the cells in 
sequence with the commencement of transmission of cells on sequential transmit 
channels staggered in time relative to one another by a time differenceAT; and 

a first receive control circuit configured to determine a sequence of arrival of the 
cells and to place the cells onto a bus in the sequence of arrival; and 

wherein the first receive interface comprises a buffer associated with each of the 
deserializer devices, each of the buffers of a capacity sufficient to hold a plurality of 
cells, wherein the receive control circuit is configured to issue a flow control signal when 
a buffer has a remaining capacity of Q cells, with Q>1 and the first transmit control 
circuit is configured to transmit the flow control signal with the serial data to a second 
receive interface at a receiver. 

In an analogous art, Castellano et al. disclose: 

a first transmit control circuit (figure 6, reference SYNCH 12 4 ) connected to the 
data transmitting devices, the transmit control circuit (figure 6, reference SYNCH 12 4 ) 
configured to cause the transmitting devices to output the cells in sequence with the 
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commencement of transmission of cells on sequential transmit channels staggered in 
time relative to one another by a time differenceAT (col. 4 lines 8-14); 

a first receive control circuit (figure 7, reference 24 4 ) configured to determine a 
sequence of arrival of the cells and to place the cells onto a bus in the sequence of 
arrival col. 9 lines 20-65); and 

wherein the first receive interface comprises a buffer (figure 7, reference HIGH 
SPEED RAM) associated with each of the deserializer devices, each of the buffers of a 
capacity sufficient to hold a plurality of cells, wherein the receive control circuit (figure 7, 
reference 24 4 ) is configured to issue a flow control signal when a buffer has a remaining 
capacity of Q cells, with Q^1 and the first transmit control circuit (figure 6, reference 
SYNCH 12 4 ) is configured to transmit the flow control signal with the serial data to a 
second receive interface at a receiver (col. 9 lines 1 1 -65). 

One skilled in the art would have recognized the first transmit control circuit, and 
would have applied Castellano et al.'s synchronization in Delvaux's multi-channel 
communication link. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention, to use Castellano et al.'s inverse multiplexer and 
demultiplexer techniques in Delvaux's system and method for combining multiple 
physical layer transport links with the motivation being to provide a separate 
synchronizer for each subsectional output signal from demultiplexer 1 1 (col. 3 lines 42- 
44). 



Application/Control Number: 09/988,940 Page 1 1 

Art Unit: 2616 

For claim 7, Delvaux in view of Khotimsky et al. discloses wherein the first 
transmit control circuit is configured to multiplex the flow control signal with the serial 
data in one of the transmit channels (col. 16 lines 62-64). 

For claims 8 and 10, Delvaux discloses system and method for combining 
multiple physical layer transport links, comprising: 

a first demultiplexer (figure 8, reference 144a, col. 16 lines 14-15) connected to 
receive the data stream and to split the data stream by delivering the cells in rotation 
into a plurality of N transmit channels (figure 8, references 143 0 -143 N , col. 16 lines 61- 
64) so that each transmit channel carries every N m cell (col. 2 lines 42-45), 

for each said transmit channel a data transmitting device (figure 8, reference 
143) connected to receive the cells of the transmit channel (figure 8, reference 146) and 
to output the cells on one or more data connections (figure 8, reference 146) carrying 
data in a first direction to a receiver, wherein the data transmitting device comprises a 
serializer device and the data connections comprise serial data connections (figure 8, 
reference 144b)(col. 16 line 61 to col. 17 line 3, and col. 18 lines 28-30); and 

wherein the first transmit interface is located on a line card (figure 8, reference 
143) having an interface for receiving the data stream, the apparatus comprises a 
receiver on a second card (figure 8, reference 145), and the serial data connections 
comprise data lines extending between the line card and the second line card through a 
midplane (figure 8, reference 146) (col. 16 lines 62-64 and col. 18 lines 28-30). 

However, Delvaux does not expressly disclose: 
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a first transmit control circuit connected to the data transmitting devices, the first 
transmit control circuit configured to cause the transmitting devices to output the cells in 
sequence with the commencement of transmission of cells on sequential transmit 
channels staggered in time relative to one another by a time differenceAT. 

In an analogous art, Castellano et al. disclose: 

a first transmit control circuit (figure 6, reference SYNCH 12 4 ) connected to the 
data transmitting devices of the N sub-streams (figure 1, references PMUX 13i - PMUX 
13 4 ) ( and configured to insert flow control signals (figure 6, reference MARKER INSERT 
41 ) into one or more of the sub-stream , the first transmit control circuit (figure 5, 
reference SYNCH 12 4 ) configured to selectively enable and disable the data 
transmitting device in response to first receiver enable signals received over from the 
data receive interface (figure 1 , references PMUX 23<\ - PMUX 23 4 ) (col. 3 lines 63-68). 

Castellano et al. disclose further wherein the second receive interface comprises 
a buffer (figure 8, reference HIGH SPEED RAM) associated with each of the 
deserializer devices, each buffer of a capacity sufficient to hold a plurality of cells, 
wherein the second receive control circuit is configured to issue a flow control signal 
when a buffer has a remaining capacity of Q cells or fewer, with Q>/l, the second card 
comprises a transmitter connected to transmit the flow control signal to the line card and 
the first transmit control circuit is configured to inhibit transmission of cells on at least a 
channel corresponding to the buffer which has a remaining capacity of Q cells or fewer 
in response to the flow control signal (col. 9 lines 20-65 as set forth in claim 10). 
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One skilled in the art would have recognized the first transmit control circuit, and 
would have applied Castellano et al.'s synchronization in Delvaux's multi-channel 
communication link. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention, to use Castellano et al.'s inverse multiplexer and 
demultiplexer techniques in Delvaux's system and method for combining multiple 
physical layer transport links with the motivation being to provide a separate 
synchronizer for each subsectional output signal from demultiplexer 1 1 (col. 3 lines 42- 
44). 

For claim 9, Delvaux discloses: 

a) , a plurality of deserializer devices for receiving a the serial data in each of the 
channels (col. 17 lines 25-31). 

However, Delvaux does not expressly disclose: 

b) a second receive control circuit configured to determine a sequence of arrival 
of cells in the serial data and to place the cells onto a bus in the sequence of arrival. In 
an analogous art, Castellano et al. disclose a second receive control circuit configured 
to determine a sequence of arrival of cells in the serial data and to place the cells onto a 
bus in the sequence of arrival (figure 7, reference RESYNCH 24i - RESYNCH 24 4 ) (col. 
9 lines 20-27). 

One skilled in the art would have recognized the second receive control circuit, 
and would have applied Castellano et al.'s ^synchronization in Delvaux's multi-channel 
communication link. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention, to use Castellano et al.'s inverse multiplexer and 
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demultiplexer techniques in Delvaux's system and method for combining multiple 
physical layer transport links with the motivation being to provide a separate 
resynchronizer for each PMUXs (col. 9 lines 8-1 1 ). 

For claim 35, Delvaux discloses wherein the sub-streams are staggered in time 
bykJ, and^T is greater than a maximum total skew due to the mid-plane, the data 
transmitting device and the data receive interface (col. 19 lines 10-15). 
5. Claims 12, 14-17 and 30-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Delvaux (US 6,775,305) in view of Khotimsky et al. (US 6,788,686). 

For claim 12, Delvaux discloses system and method for combining multiple 
physical layer transport links, comprising: 

a) means for carrying a data stream comprising a sequence of cells having an order 
(figure 8, col . 1 6 lines 37-60); 

b) demultiplexing means (figure 8, reference 144a) for assigning each of the cells of 
the data stream to one of a plurality of channels (figure 8, reference 143) (col. 16 line 61 
to col. 17 line 3); 

c) transmitting means for transmitting the cells in each channel to a receiver by way 
of signal conductors in a mid-plane (figure 8, reference 146) (figure 8, reference 144b) 
(col. 17 lines 25-28 and col. 18 lines 28-29); 

e) receiving the cells in the order at the receiver (col. 1 7 lines 25-31 ). 
Delvaux further discloses: 

d) commencing the transmission of individual cells to the receiver, in the order, at 
times.staggered relative to one another by a time differenceAT that exceeds a worst 
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case interchannel difference in latency for transmission of cells from the transmitting 
means to the receiver (col. 19 lines 10-15). 

However, Delvaux does not expressly disclose control means for commencing 
the transmission of individual cells to the receiver. In an analogous art, Khotimsky et al. 
disclose control means (figure 3, reference 40) for commencing the transmission of 
individual cells to the receiver (col. 7 lines 5-6 and col. 7 line 62 to col. 8 line 64). 

One skilled in the art would have recognized the control means, and would have 
applied Khotimsky et al.'s control circuit in Delvaux's multi-channel communication link. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention, to use Khotimsky et al.'s method of maintaining packet order multipath 
transmission system having non-uniform traffic splitting in Delvaux's system and method 
for combining multiple physical layer transport links with the motivation being to provide 
a controller acts as an inverse multiplexor (demultiplexer) with respect to the inbound 
split traffic streams and as a resequencer (or multiplexor) with respect to the outbound 
streams (col. 4 lines 4-6). 

For claim 14, Delvaux discloses means for receiving a plurality of serially 
transmitted cells in a plurality of channels and means for determining an order of arrival 
of the plurality of cells (figure 8, col. 16 line 49 to col. 17 line 28). 

For claims 15-17, Delvaux discloses a first receive interface for receiving a data 
stream, the first receive interface comprising a plurality of receiving devices each for 
receiving a stream of cells in one of a plurality of channels (figure 8, col. 16 line 49 to 
col. 17 line 28). 
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However, Delvaux does not expressly disclose a first receive control circuit 
configured to determine a sequence of arrival of the cells and to place the cells onto a 
bus in the sequence of arrival. In an analogous art, Khotimsky et al. disclose a first 
receive control circuit configured to determine a sequence of arrival of the cells and to 
place the cells onto a bus in the sequence of arrival (col. 4 lines 2-6 and col. 6 lines 26- 
33). 

Khotimsky et al. disclose wherein the first receive interface is adapted to receive 
in the data stream a first direction flow control signal and the first transmit control circuit 
is connected to receive the flow control signal and adapted to selectively enable or 
inhibit the transmission of cells by one of the data transmission devices in response to 
the flow control signal (col. 6 lines 26-33 as set forth in claim 16); and wherein the first 
receive interface is adapted to generate a second direction flow control signal and the 
first transmit control circuit is adapted to cause one of the data transmitting devices to 
output the second direction flow control signal (col. 7 line 62 to col. 8 line 7 as set forth 
in claim 17). 

One skilled in the art would have recognized the first receive control circuit, and 
would have applied Khotimsky et al.'s a first receive control circuit in Delvaux's multi- 
channel communication link. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention, to use Khotimsky et al.'s method of 
maintaining packet order multipath transmission system having non-uniform traffic 
splitting in Delvaux's system and method for combining multiple physical layer transport 
links with the motivation being to provide a controller acts as an inverse multiplexor 
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(demultiplexer) with respect to the inbound split traffic streams and as a resequencer (or 
multiplexor) with respect to the outbound streams (col. 4 lines 4-6). 

For claim 30, Delvaux discloses system and method for combining multiple 
physical layer transport links, comprising: 

assigning each of the cells to one of a plurality of channels (figure 8, reference 
143), each of the channels having a recurring cell transmit time (col. 16 lines 52-64); 

in each channel (figure 8, reference 143), transmitting the cells in sequence to 
the receiving device over one or more serial data connections (figure 8, reference 145). 
and commencing transmission of each cell only at the cell transmit time for that channel 
(col. 17 lines 9-31 and col. 18 lines 28-30); and 

receiving the transmitted cells at a receiving device in the same order that the 
cells were transmitted (col. 17 lines 25-31). 

However, Delvaux does not expressly disclose the cell transmit times for 
successive channels staggered relative to one another by amounts exceeding any 
inter-channel differences in skew and latency. In an analogous art, Khotimsky et al. 
disclose the cell transmit times for successive channels staggered relative to one 
another by amounts exceeding any inter-channel differences in skew and latency (col. 2 
lines 8-14). 

One skilled in the art would have recognized the cell transmit times for 
successive channels staggered relative to one another by amounts exceeding any 
inter-channel differences in skew and latency, and would have applied Khotimsky et 
al.'s re-assembly engine in Delvaux's multi-channel communication link. Therefore, it 
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would have been obvious to one of ordinary skill in the art at the time of the invention, to 
use Khotimsky et al.'s method of maintaining packet order multipath transmission 
system having non-uniform traffic splitting in Delvaux's system and method for 
combining multiple physical layer transport links with the motivation being to provide a 
re-assembly engine at the receiving end, and the re-assembly engine be able to buffer 
each channel's data to allow for correct reconstruction of the aggregate flow (col. 2 lines 
12-14). 

For claim 31 , Delvaux discloses deserializing the transmitted cells at the 
receiving device, and detecting an order of arrival of the cells at the receiving device 
(col. 17 lines 25-31). 

For claim 32, Delvaux discloses receiving a plurality of cells substantially 
simultaneously at the transmitting device and assigning each of the plurality of cells to 
one of the plurality of channels in rotation (col. 2 lines 42-45). 
6. Claim 20-22, 24-25, 27 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Delvaux (US 6,775,305) in view of Khotimsky et al. (US 6,788,686) 
further in view of Jordan (US 2003/0016697). 

As far as understood with respect to claims 24 and 29, Delvaux discloses system 
and method for combining multiple physical layer transport links, comprising: 

assigning consecutive cells of the data stream into different ones of a plurality of 
channels (figure 8, reference 146) (col. 16 line 61 to col. 17 line 8); and 

upon the transmission of cells in one of the channels being inoperative (inhibited 
means) (figure 1 1 , reference step 214, col. 20 lines 27-28), and then commencing the 
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transmission of a cell an integer multiple of AT after the time at which transmission of a 
pervious cell commenced on the channel (figure 1 1 , reference 220, col. 20 lines 28-30). 
However, Delvaux does not expressly disclose: 

simultaneously transmitting to the receiver data on each of the channels while 
staggering transmission of consecutive ones of the cells in time relative to one another 
by a time differenceAT; and 

receiving a flow control signal and inhibiting the transmission of cells in at least 
one of the channels in response to the flow control signal; and 

waiting until the transmission of cells on the channel is not inhibited. 

In an analogous art, Khotimsky et al. disclose: 

simultaneously transmitting to the receiver data on each of the channels (figure 
4, references P0-P3) while staggering transmission of consecutive ones of the cells in 
time relative to one another by a time differenceAT (col. 6 lines 26-30 and col. 7 lines 5- 
6); and 

receiving a flow control signal and inhibiting the transmission of cells in at least 
one of the channels in response to the flow control signal (col . 7 lines 62-64); and 

One skilled in the art would have recognized the simultaneously transmitting to 
the receiver data on each of the channels while staggering transmission of consecutive 
ones of the cells in time relative to one another by a time differenceAT, and would have 
applied Khotimsky et al.'s control circuit in Delvaux's multi-channel communication link. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention, to use Khotimsky et al.'s method of maintaining packet order multipath 
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transmission system having non-uniform traffic splitting in Delvaux's system and method 
for combining multiple physical layer transport links with the motivation being to perform 
end-to-end connection splitting on cell-by-cell basis (col. 7 lines 4-5). 

Furthermore, Delvaux in view of Khotimsky et al. does not expressly disclose the 
transmission of cells on the channel is not inhibited. In an analogous art, Jordan 
discloses the transmission of cells on the channel is not inhibited (page 4, paragraph 
[0035] lines 15-18). 

Jordan discloses wherein suspending transmission of cells on the channel 
comprises issuing a flow control signal (figure 1, reference 120, page 4 paragraph 
[0041] line 14 as set forth in claim 29). 

One skilled in the art would have recognized the transmission of cells on the 
channel is not inhibited, and would have applied Jordan's priority channel in Delvaux's 
multi-channel communication link. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention, to use Jordan's method and 
apparatus for converting data packets between a higher bandwidth network and a lower 
bandwidth network having multiple channels in Delvaux's system and method for 
combining multiple physical layer transport links with the motivation being to divert 
capacity on the secondary channel from the low priority to the high priority data without 
loss of any high-priority data with the low priority data then currently utilizing the lower 
priority channel being subject to delay and/or data loss (page 4, paragraph [0035] lines 
17-21). 
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For claims 20 and 27, Delvaux discloses comprising serializing the data of each 
channel before transmitting the data of the channel (figure 8, reference 143) (col. 16 line 
61 to col. 17 line 3). 

For claim 21 , Delvaux discloses wherein there are N channels and assigning 
each of the cells of the data stream into one of a plurality of channels comprises 
assigning the cells to the channels in rotation so that each channel carries every Nth 
cell (col. 2 lines 42-45). 

For claim 22, Delvaux discloses wherein transmitting the serialized data for each 
channel comprises transmitting a plurality of streams of serial data (figure 8, col. 16 
lines 49-64). 

For claim 25, Delvaux discloses for at least one channel, multiplexing flow control 
signals with the serialized data before transmitting the serialized data (figure 8, col. 16 
lines 61-64). 

For claim 28, Delvaux discloses for each channel, monitoring a number of cells 
which have arrived at the receiver and have not yet been placed on the signal bus and 
suspending transmission of cells on the channel if the number exceeds a threshold (col. 
20 lines 30-32). 

7. Claim 26 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Delvaux 
(US 6,775,305) in view of Khotimsky et al. (US 6,788,686) and Jordan (US 
2003/0016697) further in view of McKeown et al. (US 6,647,01 9). 

For claim 26, Delvaux in view of Khotimsky et al. and Jordan does not expressly 
disclose wherein the sequence of cells comprises an OC-1 92 data stream. In an 
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analogous art, McKeown et al. disclose wherein the sequence of cells comprises an 
OC-192 data stream (col. 8 lines 66-67). 

One skilled in the art would have recognized the OC-192 data stream, and would 
have applied McKeown et al.'s line card in Delvaux's multi-channel communication link. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention, to use McKeown et al.'s packet-switch system in Delvaux's system and 
method for combining multiple physical layer transport links with the motivation being 
received an ATM cell from an external OC-192 line (col. 8 lines 66-67). 

Allowable Subject Matter 

8. Claim 1 1 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

9. Claim 18 is allowed. 

The following is an examiner's statement of reasons for allowance: 
Regarding claim 1 8, the prior art fails to teach a combination of the steps of: 
for each second direction channel a serializer device connected to receive the 
cells of the second direction channel and to output the cells as serial data on one or 
more serial data connections extending through the midplane to the line card; 

a second transmit control circuit connected to the serializer devices, the transmit 
control circuit configured to cause the serializer devices to output the cells in sequence 
order with the commencement of transmission of cells on different second direction 
channels staggered in time relative to one another by a time difference T; 
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a plurality of second deserializer devices at the line card, the deserializer devices 
connected to receive and deserialize the serial data on the serial data connections; and 

a second direction receive control circuit connected to detect an order of arrival 
of cells on the serial data connections and to place the cells into a received data stream 
in the order of arrival, in the specific combination as recited in the claim. 

Response to Arguments 

10. Applicant's arguments with respect to claims 1 , 3-12, 14-18, 20-22, and 24-36 
have been considered but are moot in view of the new ground(s) of rejection. 

1 1 . .Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toan D. Nguyen whose telephone number is 571-272- 
3153. The examiner can normally be reached on M-F (7:00AM-4:3QPM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Huy .Vu can be reached on 571-272-3155. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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